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A Note to Readers
2012
This volume is part of a Bulletin Series inaugurated by the Yale School of
Forestry & Environmental Studies in 1912. The Series contains important
original scholarly and applied work by the School’s faculty, graduate
students, alumni, and distinguished collaborators, and covers a broad range
of topics.
Bulletins 1-97 were published as bound print-only documents between 1912
and 1994. Starting with Bulletin 98 in 1995, the School began publishing
volumes digitally and expanded them into a Publication Series that includes
working papers, books, and reports as well as Bulletins.
To celebrate the centennial of publishing at the school, the long out-of-print
Bulletins 1-97 were scanned to make them available as pdfs to a broader
audience. A caution: the scanning process is not perfect, especially for print
documents as old as some of these, so the readers’ indulgence is requested for
some of the anomalies that remain despite our best efforts to clean them up.
Everything published from 1912-present is available on the School’s website
(http://environment.yale.edu/publications) for free download. Nothing
in the Series requires copyright permission for reproduction when intended
for personal or classroom use.
Bound copies of everything published in the Series from 1912 to the present
are also available in the Yale University libraries and archives and can best




THE KEENE FOREST-A PRELIMINARY
REPORT
INTRODUCTION
In 1913 the Yale School of Forestry came into possession of
certain parcels of land located near Keene, New Hampshire. This
land amounting to 629.4 acres was presented to the School as a
nucleus for a school forest to be used for purposes of instruction
and research. Subsequently in March, 1915, additional lots
comprising 270.9 acres were purchased with funds contributed
by the original donor. The present area totals 900.3 acres and
is known as the "Keene Forest."
Keene is the county seat of Cheshire County. It is one of the
largest towns of southern New Hampshire, having a population
of about 11,000. It is easily accessible by through train service
from Boston, 92 miles away, and New Haven, 143 miles away.
Morning trains from New Haven enable the faculty and students
to reach the forest shortly after noon, so that it is better located
for School purposes than less accessible tracts much nearer New
Haven. Cheshire County, and particularly the region tributary
to Keene, forms one of the best parts of the white pine belt of
New England.
The ownership of accessible and suitable forest areas by schools
of forestry is now recognized as not only desirable but also
essential. Adequately developed demonstration forests serve as
fields for research on the part of the student and also as practical
object lessons enabling him to see the results of the different
methods of treatment which he may be called upon to apply after
he begins his professional career. From the standpoint of both
teaching and research it is essential that experiments be initiated
and maintained for long periods of time and work undertaken
which cannot be justified under a purely commercial management.
When such work is under way, therefore, it is advisable that
ownership of the land be vested in public institutions, particularly
those of educational character. The Keene forest serves as a
forest experiment station where various problems affecting the








It is said to work excellently and, if used alone, would be well
received by box and bucket men. In small quantities it is not
so desirable because it differs in color from white pine with which
it is mixed and also because when used in a bucket with white pine
staves the two kinds of wood do not turn evenly. Norway pine
now brings from $8 to $9 per cord; if large quantities were
available, probably the price would be the same as for white pine.
It has a future for practically all purposes for which white pine
is now used.
Tamarack in limited quantities is cut but is not in much
demand owing to its inferior quality. The largest logs are cut
into framing timbers, and some plants use small quantities for
crates and boxes at a price of $7 per cord delivered.
Hemlock and spruce are bought in small quantities for framing
timbers and for crating. The price paid is $7 to $8 per cord
delivered.
Approximately three-fourths of the hardwoods used in Keene
are shipped in by rail from points outside of Cheshire County.
The local hardwoods are bought either in the logs delivered or
standing. In the latter case they are logged and milled by the
purchaser. It has been impossible to secure a reliable estimate
of the amount of hardwood used annually in Keene, but it is
much less than that of pine.
Oak and elm are most in demand at prices of $12 to $14 per
cord delivered. Rock maple, yellow birch, paper birch, and
beech in 12~foot lengths bring from $10 to $12 per cord when
free from knots and redheart. Poplar is used to a small extent
for crating and for boxes and sells for $7 per cord delivered.
Cordwood
There is a ,good demand in Keene for 16-inch wood in stove
lengths and also for 4-£00t lengths. The wood is used in the
brick yard and also for domestic purposes. Four-foot lengths
delivered bring from $3.75 per cord for gray and white birch
to $4.50 per cord for mixed hardwoods. The best prices can be
realized by selling 16-inch lengths to householders who pay as
much as $6 per cord.
Logging methods and costs
For the ordinary owner who is not interested in a woodworking
plant~he best procedure is to sell Jogs or sell stumpage. In the
follOWIng table average costs of the various items entering into
the cutting and delivering of lots and cordwood are estimated.

FiGURE l.
View along- the 'Vinehester road adjacent to the Perham lot showing a
LiO-year old pure stand of relatively even-aged \vhite pine.
FIGURE 2.
A pure natural stand of white pine on the Ellis lot, 30 to 40 J7ears old,
thinned in 1908 when about 5 eords per acre were removed.
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will be taken up under each type separately. Table 3 gives the
areas in each type and age class.
Forest types
Pine. The pine type includes all stands containing 80 per
cent or more of white pine, and in one case Norway pine. The
stands are even-aged and have originated both on lands that have
been clear-cut and on agricultural lands formerly used for
pasture or crops (Fig. 2). In a few instances pure pine stands
originated from plantations made during the last ten years
(Fig. 3). This type is found on all qualities of soil and in all
situations. In only one case does it occur on swampy land, and
here the pine is very scattered. As a whole these stands are fully
stocked and in good condition and are the most valuable portion
of the forest. They embrace nearly 400 acres.
Hemlock. Only 17 acres are included in the hemlock type
which comprises all pure stands of hemlock. While classed in
Table 3 as even-aged, there is considerable range in age within
a stand. The exact age of the hemlock stands is not easily
determined. Pure hemlock stands are located mainly on the
borders of swamps or on ledgy, third quality upland-situations
which although logged over were probably never cleared for
agricultural use. The stands are fully stocked and in healthy
condition, but of small commercial value compared with similar
stands of pine.
Pine and Hemlock. Mixed stands of pine and hemlock con-
taining less than 80 per cent of either are classed in this type.
The pine is even-aged and determines the age of the stands; the
hemlock is rather irregular, some being older and some younger
than the associated pine. It is doubtful whether any part of the
23 acres of this type was ever farmed, although it contains some
fairly good land. First, second, and third quality sites are
included. The pine in this type is among the best in the forest
in quality and height, being pruned by the dense foliage of its
slower growing associate.
Hardwood. All of the varieties of hardwoods occurring on
the tract are found in this type. GraY' birch occasionally is found
pure, but usually the composition is a mixture of several species.
The pure stands of gray birch originated either on burns or more
rarely on cultivated fields. Some of the stands of wind-dissemi-
nated species such as poplar, soft maple, and yellow, paper and
gray birch undoubtedly started on burns from seed carried by
the wind, but the greater part of the present type has resulted
from Clear-cutting hardwood stands. Thus a large proportion
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of the trees are of sprout origin. On account of their orIgIn
the stands are regular in form. This type occurs on all situations
from swamp to rocky, third quality sites. In the swamps, black
ash, soft maple, yellow birch, and elm are the dominant species.
The swamp stands and all stands of gray birch from 4 to 6 inches
in diameter contain many diseased and stagheaded trees. On
account of the abundance of inferior species such as gray birch
and soft maple, the hardwood type, which embraces 150 acres,
is less valuable than the coniferous types or the mixed types
of conifers and hardwoods.
Hemlock and hardwood. Stands containing more than 50 per
cent but less than 80 per cent of hemlock in mixture with hard-
woods are included in the hemlock and hardwood type. It is the
smallest of the ten types, comprising only 8.9 acres, and is found
in and near swamps. It averages older than the other types. The
chief hardwoods, yellow birch, maple, and black ash associated
with the hemlock are usually of less value than the latter. The
stands are fully stocked and in good condition.
Pine under hardwood. The pine under hardwood type of 122
acres comprises stands of hardwoods which contain an under-
story of pine. Some of the pine may be of equal height with the
hardwoods but usually it is overtopped by the latter. The hard-
woods are principally gray birch and soft maple; aspen, paper
birch, hard maple, and other hardwoods occur less commonly.
Burns, clear cuttings, and, to a lesser extent, abandoned agri-
cultural lands are the places of origin of this type, which is
distinctly even-aged in form. The type occurs exclusively on
first and second quality soils. In most cases the pine is suffering
from suppression; _otherwise the stands are in good condition and
fully stocked. The potential value of this type, due to the pres-
ence of the white pine, is sufficient to make it second in commercial
importance.
Alder. About 14 acres of pure alder occupy certain swampy
or moist soils. These areas were formerly used for agricultural
purposes and when drained are among the best sites on the tract.
At the present time the ,growth in this type is worthless.
Open. Areas formerly used for agriculture but now abandoned
and still unforested are embraced in the 68 acres of open land.
This type is confined to first and second quality sites that have
been recently pastured. They are usually covered with grass
and have little woody vegetation.
Swamp. The swamp type, as indicated by its name, is
restricted to wet lands. Mixed conifers, such as balsam, tamarack,
spruce, hemlock, and pine, and mixed hardwoods, such as soft
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rnapIe, yellow and gray birch, black ash, and elm, are the species
which form the stands on the 30 acres of this type. As some of
these swamps are crossed by old drainage ditches, it is possible
that they were once cleared for farms. . The present forest is
rather irregular in form and in the distribution of the species
represented. Some portions are pure conifers and others pure
hardwoods. Quite a number of trees are diseased and there has
been considerable windfall among the conifers.
Cut-over. Areas which were cut clear less than ten years ago
and which have not yet been restocked are placed in the 66 acres
of the cut-over type. Before cutting they belonged to the pine
type. Considerable slash, though not enough to prevent planting,
and occasional clumps of hardwood sprouts or young pine pre-
vent the area from being entirely bare. The site is sandy and
of first and second quality.
Present volume
An ocular estimate has been made of the cordwood and lumber
on the different lots. This is shown in Table 4. No effort has
been made to estimate the amount of hardwood lumber, which is
less than the hemlock. It is scattered and located mainly on the
lots northwest of Keene. .
Present value
In Table 5 the estimate is summarized under two headings:
(1) the Swanzey lots; (2) the Keene, Westmoreland and Walpole
lots. Stumpage prices are applied to show the money value of
the timber. The greatest value is seen to be in the Swanzey lots
where stumpage prices are higher due to nearness to Keene. Out
of the grand total of $8141 the value of the pine alone amounts
to $6030.
Summary of work accomplished from Jwne 1, 1913, to April
30,1916 .
The property was turned over to the School of Forestry in
June, 1913. Since then it has been visited every few months by
one or more members of the faculty. As a result of these trips
information necessary for the proper management of the property
is gradually being acquired.
The work accomplished may be classified under the following
headings:
I. Sales of stumpage. Small amounts of cordwood have been




A 9-year old white pine plantation on the Ellis lot showing the early
rapid growth of the pine on this tract.
FIGURE 4"
A relatively even-aged stand of white pine, 20 to 30 years old, at the
south end of the Hills lot on the Winchester road.
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2. Freeing of the pine from overtopping hardwoods. A num-
ber of stands in the pine under hardwood type have been con-
verted into the pine type by the removal of the hardwoods. Two
methods have been practiced in this work: viz. :
a. Each year during the Christmas holidays a crew of stu-
dents has been "taken to Keene and has spent the time making
cleanings (disengagement cuttings). This costs fully as much or
more than it would if men were hired at Keene "to do the work,
but .it has the advantage of giving the students practical expe-
rience in silvicultural operations.
b. Free use permits have been granted to remove the hard-
woods on certain areas provided the pines are preserved. This
has been satisfactory wherever employed.
8. An experiment was made in the winter of 1913-14 of cut-
ting cordwood on the Swamp lot and retailing the product in
Keene. It was not a complete success due principally to the man
in charge in the woods rather than to the plan itself.
4. In the spring of 1916 about 40 acres on the Whitcomb
lot were planted, approximately 40,000 white and red pine trans-
plants and seedlings being used. Three experimental areas,
spaced 4 x 4, 6 x 6, and 8 x 8 feet, respectively, were included in
this plantation.
5. Type maps have been made, for all the lots. Each lot has
been divided into sub-compartments - of stands containing only
one age class and type. A description of each sub-compartment
has been entered on special cards and filed for future reference.
6. A study of the wood-using industries in Keene and West
Swanzey has been made.
7. Men have been employed at a nominal wage to have gen-
eral oversight of the property and to protect it against fire and
trespass. One man has charge of the Swanzey lots,- another of
the Keene, Westmoreland and Walpole lots. This is recognized
as a haphazard and weak system of protection, but due to lack
of funds it has been impossible to do more. There have been
no fires on the property since it has been owned by the School
of Forestry.
8. An equipment of tools for fighting fire was placed in the
shack on the Swamp lot in 1913. This shack was broken into
and the tools together with a camp outfit removed.
9. An account has been opened with each lot.
Expenditures and receipts
The expenditures and receipts summarized by main headings
have been as follows:
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a. The removal of the few overtopping hardwoods in mixture
with the pine.
b. Thinnings in dense stands over twenty years old wherever
merchantable material can be taken out to improve the stand.
c. The cutting of occasional clumps of older pine from young
stands. There are very few such clumps and these should not be
cut except where actually interfering with the younger trees.
d. Experimentally at least, pruning selected trees, i.e., those
which will form the final crop. It is believed that the production
of clear twelve-foot butt logs will be worth while. Pruning can
be done to the best advantage when the trees are about four inches
in diameter.
Hemlock. Hemlock as compared with pine is too slow growing
and low priced to be favored. All hemlock outside of the swamps
should be cut as it reaches merchantable size and the type turned
over to pine either by natural seeding or by planting. Ditching
will render all swampy land now in this type dry enough for pine.
Pine and Hemlock. In the pine and hemlock type the hemlock
can be removed gradually as the pine develops and shows ability
to occupy the space now held by its associate. Where the hem-
lock occurs as an understory it should be retained throughout
the rotation on account of its excellent silvicultural effect on the
pine.
Hardwood. The hardwood stands which form this type can-
not be changed quickly to pine without undue expense. The pres-
ent growth on the third quality sites and in the poorest swamps is
probably not worth transforming, but on the better: sites it will
ultimately pay to replace the hardwoods with pine. This can
be done by clear-cutting the older stands as they become mer-
c~antable for cordwood or timber and planting the cut-over areas.
One or two cleanings will free the planted pi~e sufficiently to
assure a satisfactory stand. On the best soils the mixture of a
small percentage of hardwoods with the pine is desirable and can
easily be secured by leaving seedlings or sprouts of the desired
species when cleanings are made. The hardwood stands on the
poorest and wettest sites should be handled by clear-cutting,
securing reproduction from sprouts and from such seedlings as
have started under the old stand. Under present conditions it is
doubtful whether thinnings can be profitably made in the hard-
wood stands.
Pine under Hardwood. In most cases all that is necessary to
convert the pine under hardwood type to pine is the removal of the
overtopping hardwoods, thus freeing the understory (Fig. 5).
Where there are large open spaces in the understory it may be
22 THE KEENE FOREST-A PRELIMINARY REPORT
necessary to complete the stand by planting. The product ob-
tained in the removal of the overtopping hardwoods, while some-
times large enough for cordwood, is usually so scattered as to be
of little or no value. On the most favorable sites it may net as
much as $1 per cord on the stump, but on the average the returns
will scarcely pay the expense of removal.
Alder. Nearly all of the land now covered with alder is suit-
able for the production of pine. The present stands of alder are
worthless and can be changed to pine by cutting the alder and
planting pine. It will be necessary to drain the overwet areas.
Open. All of the open areas are suitable for planting and
should be so treated within the next few years. Both Norway
and white pine should be used, preference being given to the
former species on account of the uncertainty of future damage
to the white pine by the blister rust.
Swamp. The mature trees that occur as scattered individuals
and in small groups in the irregular stands which comprise the
swamp type should be cut. Some mature timber has been thrown
by the wind, and that which is merchantable should be removed
not later than the spring of 1917. The remaining hardwoods,
except those in the wettest places, should be taken out as rapidly
as the product will pay the cost of removal in order to increase the
percentage of conifers through natural seeding and planting.
The present stands in this type are composed for the most part
of slow growing, inferior species. This is due to unfavorable
conditions that cannot be remedied without considerable expense
for drainage, which is not contemplated in the immediate future.
Cut-over. All recently cut-over land should be planted. While
these areas are not as free from brush and hardwood sprouts as
those classed as "open," the planting can be done without special
preparation of the site. The use of both Norway and white pine
is advised (Fig. 6).
Silvicultural 'Work recommended for the next five years
With few exceptions the work here outlined may be classed
as improvement in contrast with the harvesting of the final crop.
Owing to the fact that the forest is young and several of the
types. are in process of transformation, no effort has been made
to determine the annual growth. It is impossible to secure an
equal annual cut for many years to come. The improvements
suggested should be carried out as promptly as possible and com-
pleted during the next five years.
FIGURE 5.
A ,) to:20 year old white pine stand at the south end of the Hills Jot
freed fl'OlD overstanding birch in 191.5-1916.
FIGURE 6.
Planting white pine (2-1) in April, 1916, on the Whitcomb lot recently




should be made. The storage of tools at convenient points, the
making of arrangements in advance for securing fire fighters when
needed, and the employment of a patrol for definite periods or
for days of exceptional danger would add materially to the pro-
tection of the forest.
At Christmas time trespassers steal a large number of balsam
trees from the Swanzey lots. This is very difficult to prevent and,
in fact, cannot be stopped at a cost commensurate with the slight
damage done.
The boundary fences are in fair condition. In order to secure
protection from grazing, it is only a matter of maintaining fences
in the few places where cattle range on tracts adj acent to the
forest.
It will be necessary to cut the leaders infested by weevil in the
plantations on the Ellis lot. This work will probably be needed
in all the plantations but appears unnecessary in young, naturally
reproduced stands.
The gipsy and brown tail moths have already been found in
Cheshire County. Increasing the amount of pine in the forest will
have the effect of minimizing possible damage by these insects in
the future.
The white pine blister rust, although assuming threatening
proportions in Massachusetts, has not yet been found on the
school forest or in that locality. Close watch, however, should
be kept for any indication of its appearance.
Estimated receipts and expenditures
Receipts and expenditures have been discussed in the Intro-
duction, and a detailed statement is presented at the end of Part
I. The average annual receipts will not increase appreciably dur-
ing the next five years, while the expenditures will necessarily be
more due to the expense of enlarged operations in freeing the pine
from overtopping hardwoods and in planting the open and poorly-
stocked areas.
End of Document
